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(54) DISPLAY METHOD AND EFFECT SOUND ADDING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily comprehend the A 
degree of the spread of sounds in the case of adding 
reverberation sounds. B 
SOLUTION: In order to display the parameters of 
reverberation sounds, the device displays ripples q 
corresponding to the length of reverberation time that is 
set. As an example, as the reverberation time varies 
from a short value-to a long value, the intervals of the D 
ripples are stepwise varied as shown in Figures A to H 
and at the same time the number of ripple waves is ^ 
increased. Thus, reverberation time is visually grasped 
and the setting of the time is properly matched with the 
feeling. F 
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OMiUoT 3 c h^J:U^4 c h Wfcfc^&^SJJj& 5 fT 

Kfr-bs DSP 3 2 Afc ^1^6 OA, DSP32BioJ; 
T/6 0B, - • DSP3 2MioJ;t>*6 0M/j^tlf 

ic^tsc t-as-r* si* - • 

[0 0 6 6] DSP6 0A-6 0MW:/:^iI 40 

*ft>*x»D|f»6 3 lc«l&SixAD**ixS„ Jin 
3**S»tt\ DSP6 2l:«^n, ±il^DSP34^ 
^il:t-/<-7D^i^'^, #sT r 5 2 Sr^T LTD 

sP3 0i:^$n5„ tit, dsp3oi:^>t; 

[0 0 6 7] fcjs, Tj-^v'g K5 OCLfi, A E S 

Jj$%*6 3te±VlhJjti%*6 4 £^15:1? «bix 6 „ A^iSs so 
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-^6 3 1^11, 2f (3ch/4 ch) 5)W{ff 

*>A*£ix, A* £ix*: ft ij^PJ 5^1T^> 
/^h^><^f ri-2(:^^n6o T^h^ 
yh^yf-f J 8 frbltit! £ titz 2 ^ (3 c 

h/4ch) »<7>m*«#«i. S&+2 4 £ftLXZ<n# 
- K5 OldflMSStu ffl:fc^6 4K«ajsH* D * 
~<o#j-m, *8^6 3:fcj:u:6 4 te, ^r-ryv^w 

[0 0 6 8] l£}9t}, r<DMtM»i3 <0^u> h 
✓M^i^ 0 0 0— tftjSr^f e 7n> h^/1^2 0 0<7)E 

CD-ROM ^4 4l:^LTCD-ROM4 5£ 

%i%-tZ>tztb<D. CD-ROM|fA^2 0 2^^bn 
60 ^^yf205»fi:K\ CD-R OM}f 
A^2 0 2— OCD-ROM4 5 <Oj$A*o J: ltf$A£B 2 
0 2?)^OCD-ROM4 SO©') ttiL£fr5 :i:^t' 

[0 0 6 9] ^/l^2 0 OCDVi&tp&m^te. ^^£&2 0 
3^gS:tt b*X£ c ^1352 0 3 1*, _kiz!i L/:LCD4 2 

•JzOzi — ^ 2 0 4^ 5 I5ii"t6ix < 5o £/c. Ic^2 0 3 
OTStfi-, 77^ 4 /a^-2 0 6, 2 0 7, 2 0 8 
^oJ:l52 0 9 3&sgS;ij bix£ e ^ix <b o - ? y > =■ — ^ 

2 0 4l3£Tf7T>? v-a 2 0 6-2 0 9l:J:o 

[0 0 7 0] ff^S2 0 31*, 

m^U2 0 3rt^«^«*2 3 Odli, 

*M^^.£ixT^6 0 

[ 0 0 7 3 ] ^^^g^c 2 3 3 l^gfl 2 0 3(/) 

TgB(-iaffi$ix/c7r >^>b >xj y^2 0 6-20 
9(7^^n^x{C^LTl^ 0 0»Jx.(^ ^T>^->3> 
2 0 6- 2 0 9cO?^<7}{^n^£*f-f r <tT\ }¥e 

>5 0 ^ LT, ]) — ^2-0 4 &(H]«££-g-£ 

im:J:ot, ^^^5 2 0 3ic. i^Srft^S-fr 
<3^rtgT-fe5 0 SiJO^-v^T'li, Mfe/<7>r^ 

[0 0 7 2 ]—*, r (D$£Wizis\,^xa, 3 

6 0 H 3 0*5ckUqg 3 3 li, wO*/T**2 3 Of7^^7r: 
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x>^-y2 0 4iaot, ^fW^f?rfIt 
S e -#J£LT. glS^ra^S^«g^bSl>fit—iSM 
LTlKWl:ffi\ 03 0A~[Hl OH. 01 

[0073] z<nmx\*. »9**m<D&'hmt>* 

*t#JT*&So ®i&i&7F<Dtz#>(nit<7Tz'r — *ti. CD-R 
<£>gtbB3NC^tf>CD-R OM4 5^<bS^tti£ix, 

ho- 7 4 o#*r-rsR AMic^&^^ti^o rtttcRBb 

(0 0 7 4) Z<D£otem7jk&lT? Zt\Z£*)^ ^.-if 

2t»<o#jm&;- «jfc«iicje«-*- s r * -5 a 5 20 

a s 9 Je«-r 6 r £ as-c-£ s 0 

[0075] :;t\ «jRe>R^tt. ra?«-ofi»Mi 

tt2 1 0<Z)£T^f>3&il:iRl^oTWoT^< «t'5 iZ. 

^T^nri^^, ^ ~ <omizmfc £ tit* t \ mi 

(0] 2A) . «*%«*2 1 0<£><£ 

i*»tt©ti^tSrtt)-C*5 (Bl2B),.i6 30 
lc*fc. «ttO»fffi^^i-5 J: 9l:LTt J:i^ (Ell 

20 o a^^nfdftwso^^^icjcuTifiis: 
[0076] £ ibtc zco^jr-ii, mzoim^am-fctt 

So t&fc, &miz&&&&ffi<>x\,*<fr<D£oiZ&7F£ 
*xS e 

[0 0 7 7] ft*5, jSfl«IIBOKXii. ®4*5«tUf|g!5 <o 
tf'J^tfil^ixT^S-r' vX/I^JESt*— L 

[0 0 7 8] tfcld, DS P 3 2 A- 3 2M, DSP 6 0- 

^:/.y3y^K5 0^^fi:, DSP3 2A so 
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-3 2K(O^T^9^»ICO^Tift^-rSo 
[0 0 7 9] Ell 3(1, DSP32A-32K^*C 

=r> 0 (7)Wl:J:oT, ^]x.lfCD-ROM 

4 5a>eTBt*ti3£*L. f46DSP32A-32Ki:*ri 
TftttdiX. DSP3 2A-3 2K^nfiliil)D 
RAMlC»»$il6 D -tLT, ^DSP32A^32K 

[0080] ::t\ ^DSP32A-32K^rDSP 
3 2 <t LTitfe U D S P 3 2 M*aJI£nS-l' 
fc&iDmtiL&Kk'tZo rofiajT'ii, DSP 3 

2Alt ] 2 8 ^-^ > h^-Y y^/U^iSf r-^Ofcfc 
3m£^*S#*t*t i X 5i:$ntv^fca{>, N= l 2 8 T* 
fcio J^TOtft^iCioV^r. 1 !7 — K«, r>f^ 

S<, L/:^oT, 117— i$raiAJb"CI;J: 

RTI1 *f ftf y hft (2 4teT*h) <Di><DX&> 

So 

[00 8 1 ] DS P 3 2 ^m&£hsfzAt}^—? N 
17- K/j><b#S^n — *McSJ9fcfci£*xSo 

£ixSo AjJ&tltzN V— b*&(D7*—*fr. DSP 3 2 
^f5DRAMi:»»$ix6o tit, &CDN!7-K 

s-r w</u^jc«o/cfc^^»»^j5n-5o jrjp* 5 

Lf:/poT, N!7- KOjRJtKiol^T* 
l:*tlt 2 N 17 — K^coifj^^/jr - ^(c/^So 
[0082] lg]l 4 1*. DSP32 (CjoitS^S^r, ^ 
biCt¥^3{C^-To DSP32m «*POft«-C*>£K 

So 

[0083] -rftfc^ i 4 ic^^ixsj: e>(c. ^na 

$ftlr^l>NI7- KfeC«$ix5, SntlWT'D'^ 
80Bt —OBrj^H (n-1) tl^D-^SOA 
<blC^LTD FT (Discrete Fourier Transform) ^r^T 
V\ I^RgttiO^— ^$r, (N+l) !7— KO*»»"8 
!A<t (N-1) 7— K0Aftff8 1 B <b^b^S/^g: ; - 

[0 0 8 4] ^ V^^^JC^^x — ^ 8 2iL 

tixN7- KO, Hf-^82AtifD7 f - ; ?82Bi: 
OV>T^A6DFT£iX % (N+l) 8 3 

Air (N-1) 17- : Ka>*e»SB8 3 Bt/j^^^i6S 
Ssjl^— ^ 8 *3(cSCJft$ixT^6o 

[0 0 8 5] A^T-^ia^Mftfir-^ 8 1 
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m (tztz*&^) frftfrttZo z<Dffin<n&%:. (n + 

1) y—Y<Dn$lUS 4 At (N-l) 57— KC0^|&gi5 
8 4 Bt/^^^SBiSSkSS*^-^ 8 4^16ilOo w 

* 8 6*mbtlZo 

[0 0 8 6] I DFTcO^li, (H 3 4(Ox~^ 8 5, 
8 6, 8 7lZ.7F£tlZ>£ ?lz > NV- raN|-C2N7 — io 

Kfoi^5 0 7-^ 8 5, 8 6, 8 7C7)^n-FniC 
iol^T. iijfON 17— KOf-^ 8 5 A, 86A, 87 
AriSJg-cbn, & (n-1) #@(D>^d^^, mn#@ 
GOXn^?, (n+1) f @(7)yD^^a>U9 

a ^ n f @ A^J7 - ^ CM L T 2 y □ 

[0 0 8 7]^D^t^X^<H, 3 [H]C0&3g 
T*J; <7M w^^^S^^ofc^ii^W*^ 

ft^f^^#6I<l:^T^5 0 L/j>L 20 

[0 0 8 8] HI! SifcJ.fcLflgll 6(3:. C co— 2l^£?f2f£cl- 
Coi^T/Tt 0 &\x_&2 18 7— K (2 5 6 k7- K) O 30 
$ JV^-— '*? 2 5 6 k !7 — K (2 5 6 k^> 

f > / !) > ^ifi^C^ 4 8kHz <7;f ^ 5 . 3s e 
c. 3 kHz^TK 

[0 0 8 9] mi 5(C — W*s*a?ixs £ £#2 5 

r«w±r'Bu{c{iji-r^mij^iii^2 5>if | J^4x^ t , ^ir, <o 

•mCL ^b(C2^f«l^4x|W|-1r-rX(D2yD s/^3&s« 
10 0 901 1161*, 115 lw*5tf 5 5fc8i<0 8 k 7 — 
2»a$ntlK^ 5fc5J02 5 6 !7- KKKLTIl. 
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^W4 8kHzWi^ :illiI^5msecO 

[0 0 9 3 ] Z<D£?iZ s ±#&2 l * V— K (2 5 6 k 
!7— K) <Od<D0*|T'(i, 2 7 !7-K ( 3 2 8 !7— K) , 
2 8 7 — K (2 5 6 7-K) , 2 9 !7— K (53 29 — 

K) . 2 10 17 — K (3 k!7 - K) . 2" !7— K_(2 k !7 
— K) , 2 12 57 — K (4k S7- K) , 2 13 17— K (8 k 
9- K) , 2 14 !7 — K ( 1 6k !7- K) , 2 15 17— K 

(3 2 k 17— K) ^6cttF2 16 17— K (6 4 k y — K) 
<7). 2" 17- KOir*-f X^WTSXn >y ? tf*tl j etl2 

[0092] DSP32A-32 KT'ii, ^tl^tim — 

H13 Sjoctt^lll 6lZ7jk£thZ>£y{Z s DSP32 
A-3 2Kl:^lT«^ilfcA7JT-^li, DSP 3 
2 A— 3 2 KO-^iX-^JxtC^l^T, D S P 3 2 AT* 3 2 
8 17— b\ DS P 3 2 Bt'2 5 6 17— h\ DSP32C 
T-5 3 2 7 — h\ DS P 3 2DT*1 k 7 — h\ DS P 3 

2 E "C 2 k 7 — H\ DSP 3 2 FT'4 k 17 — K> DSP 

3 2 G t* 8 k 17 — KDSP3 2HT'l 6 k 7 — K* DS 
P32 If 32k!7- h\ DSP32J, 32KT*64 

[0 0 9 3] 12 8 7- h>b3 2 k 17- Kit'(7)tol 
[0 0 9 4 ] "*-*fe*>, D S P 3 2 A— 3 2 KOl-ZiX-Z? 

m(C J; 19 , DSP3 2A-3 2K(7)- ; eixmiC^^ 

SP32A-3 2KW£ii*^JD!H§3 3t««:t 

[0 0 9 5 ] ^*5, DSP32A-32 K C^-^iX^niC 
^LTlI^:^ix7)7-^l:Mir, DSP 3 2 

a- 3 2K(D^iX'^'H(ommv]^x^m^ni\ ^<du 
x&®^t:ttto'rz>z.tfrX'£z>-t&, «*n-c*>a. 

[0096] IDl 7(l x #DSP32A-32Kl:fclt 

0<Dffij3L<D—mt:7F-f o fctz^^y 7 Oil, 

x.(i\ = > l> n — y 4 P 3 2 A — 3 2 KCM 

So ^T-7 3 /j^fV ^^/U^-xV *m-%&At!£ - 

DFT®|?S7 2(Cft*g$ix-5. 0 *s9A,*—' f << 
xjif#(i. DFT0K7 2T*^PB t 3$di±(7)r'-^^-b^i^ 
»f-^l:»^i6o DFTlHl8 7 2WtH*ll 
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[0.0 9 7 ] mm®&7 3 li, N!7- K#?>iS*f 

-T^^*>, DSP32A-32KI1 -^iX^ixN = 
128, 256, 512. Ik, 2k, 4k, 8k. ] 
6k, 3 2 kte£Xf6 4 ktfeoT, *tJS-r*SJ£ft«: 

6lcflttt£ti*. 

[0 0 9 8] 7 4 T'ti. j^T- 7 5 D F T £ 

Mt4 *T*1h*y ^^ffKAm 10 

£ix5 0 *JW7 4t, DFTislifS? 2^ffiWoJ;(;7 

fc>*b, fiS-f-7 7^6, DFT^f:^>/^^r- 
[0 0 9 9] 3*HS§7 4 6 *;ft^n^*JM6* 

n x an#§g7 8-caois £*i5 e ause^i*. i dftiei 

[0 3 oo] :<oi^:, tztz^^^-y^/u^ 7 ox 
Sg^nTcA;^-* t<D, 2^n^7)^)7-^^^ 

fc2 7- fiu¥<0 3 57-Kti, *&T 
- [0 1 0 3 ] mi 813, ±^(Dmi 7(7)«l:l^J< , 

tztz^^^-y^ /i-* 7 o<D&mi:, p^Wi(c#j<^ 30 

<efe*>, lt^7>r^^ 7 o^#rft5 J: 

mbli, — KDy j /ufoi^tez?^ * 
xeimm&^'to z\<d X b office ^ >^T*D 

$ >?<oy<< /isf&mzm^htib* ^(otzib. A 
^7-^i:^LT, 2^D 7 ^li$n/:^7-^ 
ds»RW^tfl*SixSo 40 
[03 02] gl3 9(1, DSP32A-3 2K(7;>M^J& 

SP32A-3 2KO-tit*niC»LTat«l«[i«t|&* 
*15 0 D S P 3 2 A~ 3 2KI1 ^tL^N = 3 2 8, 
N= 2 5 6, N= 5 3 2, N=3k, N=2k, N=4 
k, N=8k, N=] 6k, N= 3 2 k £5 «tt>*N= 6 4 

k^yi^m^ft^ -tlx, fS3S*S* 

ti, DSP32A-32K^ilWj^, 2N7-K 
[0lO3)«iJx.ll DSP3 2Ai:«^ilfcA^7 so 



— ^ tiv N= 1 2 8 17— KA» ^ ^ <C^0 «9 tb ^ 

^^tts^3$ix^ 0 tit, &<7>N!7- Kcoyo 

|53^/^^^i9iS^ix^ 0 DSP3 2B 
[ 0 3 0 4 ] ±^T-ii. -r w</u*j£;SiM6KB 

a»*f+JdDK« 1 (C»LT, TS P<f-f§-£3g£-f £$J5e 

0^D S P 3 4 /j:rait5: t k^T'&So r<D 

[ 0 3 0 5] _Li£-Cfi. W >s</l>*lt;*&<DiZlZj* 

iZ^MJlSr. DS P 3 2 A— 3 2K<tl>o/c, K£ 

b$^T&mx-if?z\ki>-zji&T'&>z> 0 mmiz., dsp 
3 o*3J:t>*3 4<D%imh. yy hv^Txn? z.tfcfi 
mx&>% 0 

[0 3 0 6] £b<c, _h&-m, 

T-^^o £ b ^Jiiin>fa-^±oy7 

[ 0 3 0 7 ] 

[ 0 3 0 8 ] nmmm^xtii-i. 

«t ^> *<7>j!2:^ «9 JtW(c:*a $ ti Z> tz ib , ^^o^ 

&iz£.%> ScSPW t itlfiE L T TF-f BSH HI T- fcio 

[12] : <DftWiz£2><<{ >'<*x&&tommm<omfiL 
[m 3 ] ^-^x^yy<^^}t^^nMii'^m^^m^ 
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[0 4] 4 ^'<^*&%<DmT.&m<o-m$:7r^i&®Lm 

[16] 4 &m\.^Xtztz?*&*$:ft 

[13 7] J: ♦) ^WIC/T 

ID 8] aS^M^D^SO^^^H — h'<Dffif£<D— 10 

[E9] m&^ttxmmcoy v > Y'<*jwo— m^^-t 
mi i] ^^ic^^$n^^is:^j$r^*rBSi^igi 

XfoZ> 0 

[Ell 2] *^««<C*^$ixSKtt^(&(0«^^i-B& 
[0 1 3) fc/c^^g&'fTP&DS P(-^(t6^S 20 

»&H0T*£>3 e 
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[0 16] a«O^D y*K#«LT(0fcfc*i£*SSJ» 
[017] 45- D S P (C^otf 5 tztzfyi&J* 7 ^ Ji"9 0)ffi$i 
[018] /cfc^i&^7^yu^<OftLS*r«ff8Itt(c5*l6L 
[019] *45N!7- Ko&3g£#?iJto(;i^9 0iJ£^ 

] ■ . . BHMfttanftE, 30 - • - DSP, 32 A- 
3 2 M • - - DSP, 33 - • • flOlHg, 3 4 • • - D 
SP, 40 - • ^yhD-y, 42 - • • LCDCJ: 
6^^£tk 43 • • • A^SC. 4 4 • * -CD-R OM 
45 • • • CD-ROM, 5 0 • • • ^~y> 
a h\ 60A-60M* • -DSP, 61 • • • 

;&njm, 62« ■ - Dsp, 90-- • mmmmf?m£. 
9 4 • • • ^jnunivn. 9 5 • • • 

ffitftffl 95. 9 6 L , 96R • - ■ ^ W</b*l5«^ 
* % 9 7 « : • . oO'^xfc&iBLMiSm.* 1 2 2 • • - 
1ttz?*i&3t--7 4 /Up * 204 • • • D-^yxyn- 
*\ 2 1 0 • - 



1 1 



[02 ] 
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1 3] 



lil 4] 



N?-f 



naa* 



aft 



N9-F 



-BOB 
N*7— F I W7— F 



[ »<n) j ^ifl ei 



f" 



[13 1 5) 



O DFT I ^N5=F N7-F<^ 
s^— BIA — B IB , 62A I 9fl-:2H r 7 — K B2£ 

19-F N-17-K I 



I >A-:2N7— F 



S3A 



+ J 



N+T7— F N— 17— F 

■ * Mi n i mum 1 — s^cn^-f 

N + V?— F N — TP— F } 



8 " "° 0«oft\ 



: ESSE 



N*7— F N*7 — F 



N?-F N?-F 



0 7A -~> I ^v(rrH)3 ^87B 
N«3— F N9-F v 

8BA-^ . ^8 OA ^87A 



ESSIESSl-fiSQ}' y^ flsre gffs-n p,b vi g*?igfB 
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3 7] 



1 8] 









73 
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76 


DELAY 


— *®— 






i^-77 



II 9] 



1st 



2nd 



AtST 



6t*i 



7t*i 



Bth 



32X#-f >h * 2 



6i>K#-f >h x 2 







| 128X2»7— K 








| 2S6«2 , 7-K 








| 612*2*7-K 




1^320 




1 1KX29-K * 




K-32E 




J 2K*e«7-K^ 




K-32F 




I 4K*2*3— K ^ 




K~32C 








K 82H 




| 16K*2-7-K 
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| 32K*.27-K 
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